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PROBLEM TO BE SOLVED: To obtain a resist material having high transmittance to various radioactive 
rays including excimer laser and superior dry etching resistance and suppressing cracking at the time of 
development and the peeling of a pattern by Incorporating a specified acidsensitive compd. and an acid 
generating agent which generates an acid when exposed with radiation. 

SOLUTION: This resist material contains an acid-sensitive compd. contg. structural units each having an 
alkali-soluble group protected with a part contg, an alicyclic hydrocarbon group represented by formula I, II, 
etc.. and an acid generating agent which generates an acid when exposed with radiation. The alkali-soluble 
group is released by the generated acid and makes the acid- sensitive compd. alkali-soluble. In the formulae 
I, II. each of R1 and R1 1 is optionally substd. straight chain or branched chain 1-4C alkyl. Z is plural atoms 
required to complete alicyclic hydrocarbon in combination with C and at least one of R1 1 's is alicyclic 
hydrocarbon. 
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[0 0 9 4] Mb6 6] 

) 
I 

'\o^ 



[0 0 9 5] ttz. znhmm-^^t^ii. lii-mi^m 
iti^ ( I ) ~ (VI) x-m^n^m-^^-^m-r^m 

[0 0 9 6] ztihmm^^t-^ix tnh(Dm^' 



[0 0 9 7] ^fc. :^mBO>itmsmM]y-y:^hlztS^^ 



(23) 



9-7 3 17 3 
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( 1 ) 7!l^iZ^ Om^tl^i^TV-^J^m. : 
Ar-Nz * X- 

(±^^::*^v^-c. Arid;. U < (^g^cD3^«^ 

TXfd:, /NO-^rX mXltCl. Br, I $)Sv^{iF. 
BF4 , BFs , PFfi, AsFs , S b F« . CF^ 
SOa , ClOi 3Z.fi*^i7»'^d-^>^7-;t>^fei:=&^ 

■r) 

(2) }:>C^{CJ:»J^$*l<S3-K— "i^AJ^: 
[0 0 9 8] 
Mt6 7] 



[0 104] 
[{t7 2] 




[0 10 5] 
[-ft? 3] 



44 



\ 




Ar 



I *=0 C Pi COO- 



[0 0 9 9] (J:^{Ct^V^T. AT&XfXti^ lulB^i 

(3) ?)^{Cj;»J^$tl5;5?.>'V#i-'^A^: 
[0 10 0] 
C^b6 8] 

R' — 7S*X- 



[0 10 6] (±^{CtJV^T, R, R', le, R", Ar^ 
tfXfd:, ^tvm lt(B2^^{^lllbT'$>U, m^lt. R 

(4) }5<C^C J: Om^ti^:^JV^^l^:i^:x.'rJV : 
[0 10 7] 
['fb7 4] 

Ar-COCH.SO,-Ar 



/NO. J 



[0 10 1] 

(Ybs 9] 

Ar-CH.s-Qx- [0 10 8] C±S;(CiJVNT, ArS.tJ'RIi. BUlB^a 

(5) ?>cS;{::J: Om-^ni>:^^VT)/-Jl4mi^ : 
[0102] [0109] 
Ht7 0] {it! 5] 



Or , cx 

Ar-C-ArCH,-S* X" 
R 



XjC "^N'^'^CX, 



[0 10 3] 

[^7 1] [Oil 0] (±^{rfcv^-c. xmsfi2^«{i|^bT'* 

"\ « 'J. -fiu -cxa a® iofigi^t,i^<{ii^a^7 

(6) mn^KX y^^tis s - b T$^':^!it<ii£ : 

[0 111] 



Mb7 6] 



(24) 
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[0 119] 
MfcSO] 



[0 112] Ct^lziSh^x. xltmimm^mi^X'^) 
U. fiU -ex, 11(01 ofiaiS|t,L/<fi^gg|CDT 

Ar-SOl -SOj -Ar 
(_h^(rfe^l>T. ArttlSffl^trBICT-^S) 
(8) <!fc«CJ:ijmtVS-f 5 H-ft^ : 
[0 113] 
[Yb7 7] 



[0 12 0] ^yy-fy hi/i^— h 

[0 12 1] 
Ht8 1] 





NX- 




ro 



[0 114] ti:^^{r*^^/^T. Xfitsfla^gltrrabT-* 
5) 

(9) •?-(7>ft!L m{i;t^S'Ax>'I//-t;^- h, i/TV± 

[0 115] 
Kt? 8] 



CH: 



[0 12 2] ;*:^Bj^||jigi-S{r^^T. ±siLf^J:o 



-S*SbF.- 



A I B N (TV-f y y^^D^ h y >'l/) : 
[0 12 3] 
[fb8 2] 

CH> CHj 
I t 
H»C-C-N = N-C-CH, 



CN 



CN 



[0 116] Y^)y:jL—)\/t^7.it^=.i^h.^^^y)\,i![U 
*;^7x— h : 
[0 117] 
[^7 9] 



40 




S*P F.- 



[0124] MA IB (^V^'f-)\/-1, 2-7y*'l'yt' 

[0 12 5] 
('ft8 3] 



[0 118] 5^7x^;l'3-K^4-b-7;P7j-D7h;?.7x 

— h : '. so 



(25) 
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47 



48 



CH> 
I 

H«C-C-N = N 
H.COCO 



•C-CH, 
I 

OCOCH. 



[0 12 6] ^t^m^Ui>'7.h(DmmiZi£\.-^T. 

oT^-r 5 d i: *ST- fiiiQ 1 ~ 3 0 SS%. 

■ifx yotfixVi/i) 3-;^^y^^;^Jl-5^y^7-t■r 
-h (PGMEA) . flMJ^f^^l'ffeifcoWajSlft-e* 

[0 12 7] ;*:^{cJ:S^->*7.h^-?i5f->®0fi!tSrS 

A.tt^=^V^^J]^i^->'7lf:y (HMDS) ^ifWck^^ 

(0 12 8] U-y':^hm&(Dm&it. y^«k'>a-;5?, -r 

bTJl£:<^MU#-5i:v^5t,CDO, ji-^i^O. 3~2. 

]K'&iK;6 0~l 5 0°a ^PSU<»ii^6 0~ 1 0 0°C(D 
iafg-C'|96 0~ 1 8 0fmi^t)tzr:>XyV^~i7-t^o 

[0129] * t, L t kS^'T. h j^® J:{3 $ ^ {r h y 

(«^) ^rii-rid^^frji, m^^it. 

Ig±{r|6?pu 1 0 ov.ws^oy^-v^—^iyy^n'^ 



[0 1 3 0] S3em®Pi^;^hJK$:S^m'^- 
^ (PEB) f53i:{cJ:oT. ^^^i:L/;t^^ 

i?^J*«5j6 0~l 5 0'a if*L/<f*!i91 0 0-1 5 
[0 13 1] S5em^-i7?:^7Lm S3l6m©^->* 

- 2 3 0 5 3-i•BJMO^*^-Ci^^nTV^S i^C:, 

i-^ [0 13 2] 
{its A] 



Ri 

I 

R,-N*-R. 
I 

R, 



OH- 



[0 13 3] (^*, Ri. R2, R3j^m4{±, ^*^^tU 
^tf' 'S:^-rsa^t;U<{i^P§^©T>'l'#>'l/«'S:^-r) , 

[0 134] 
[Yk8 5] 



[0 13 5] 3Z.»i-ecoii^®7j<)m5Z.{iT>'l^n-yH§ 

KD#i/K (TMAH) , xh9J^9^v'V'T>^— 
■^Yti^i/Y (TEAH) , xh^ynkWrv^— 
A/WKD:^->*K (TPAH) , -rh^^f^-^l/TV^- 
■^A/W h'D^S'h' (TBAH) . ^Ct'^^^-rSo 

[0 13 6] ::*iP>®m^J4;!K{::)ifm-5**t.l^< 

-^l'^©7;i/n-;i/{3?§ML'T-^-^i:^i-, ^lif S 

50 0. 1~ 1 Oaa%®liffl-C**S. JtiflSBtMti, Cltlt. 



(26) 
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(0 13 7] Je^±^Dg^BJ^tfTla©^JS0!f*>t>as?$t^ 

■^to^gtffrttf^ (I) ~ CVI) friU^^ns. 
[0 13 8] ;$:^BJ^rtJv^T^v^f>^^S|^^^^{i> IE 



-f 



C Hi 

CH, — 



JO 



20 



-CH, 



C H 

I 

C 



50 



U-yj^biiL-Cf*, M8aU;^cJ:5C, T^J^W^v^tF 
(5. 2. 1. 0'-') 7':t}lyRtF^(Dmm^<iii£(Dm 
[0 13 9] 

mi 

mt- -f^)V^ y V «: 4 : 6 WfJ^-ea^^tr-tBi 



1. A-Vi:^^:y^\zm 



Ai BN (yy 



-rVy^^^n^hD^W ?:5^>'V%CDfiT'^iOU 8 0°C 

[0 140] 
(>ffc8 6] 



CH, 



c 




c 

O 0 



t Bu 



[0 14 1] nhnt^pim^m^ mm. (m : n) *j 

4 9:51, aS¥*&^i« (Mw) 8 90, *L 

T^m* (Mw/Mn) *J1. 8 9T'*o;fe. 

M2 

luia^J 1 (::*Jv^rp^L/c:2 -^^^I'T^vy^^M 
tJ' y k— h/ 1 -y=J-)V7iP U W'— h^^«^#:tr 1 5S 

> (HMDS) T-BtMU;t$/yn>S;K±{-JS»o. 
7 MmT'7.b'>3-h U *y hyi^-h±T-l 0 0°C 
T' 1 0 Onm-fV Ufco 

[0 14 2] yj'^-^'c^m nhnt^vi/^vm 

'S:KrFa::^5/v;?>X!y>''^ (— ny^t^ NA=0. 4 
5) T#A2 4 8nm<35K r P i/-t>«)tec7)/^:Jr-><r^ 
^^ISbfc, Mv^T, Vm^ 1 3 O-CT'6 

O^KPEB {Mm^'^-i^) Lfc. -S-com. L-i>*;z.h 
|g«:0. 2 7N07^h^^f^>'l'7>^-'?A/W l-'D:^ 
^^H (TMAH) 2Kjg?RT-6 Of^re^lSiU ^t){rM7j< 



T'3 OM>mV ll^{-;Sv^7'c^-1f^■<^S7— > 

fitX^;W=»iJE t h{i2 1. 2mJ/'cni' T'*)U, 
0. 2 7 5itim L&S (^-f > • T> H • 

M3 

Buie#j2{as«©#j£^ssujgu/c, -fiu immt^ 

40 m«i:L/T, 0. 2 7NCDTMAH7j<^{rf^ATlR] 
( 0 . 2 7 N) h 7 :rf^>'V'7 V^^^:? A/ W h* 

n^ri-H (TBAH) 7j<j#?^?:^U;t, mrBH«aj2CDJ^ 
^i:|Rl^cD?^jS.L-#S l/S^X hy?:$?— E t h = 2 
8. 6mJ/cni' T'^5tj=0. 2 7 5Atm L&ST-f^ 

Mi (mm 

U^$n*^-3^©iffl^ (m : n) A^S 3:47, ffift 
ii? spjS^S (Mw) *S3 8 3 0, -S-L/T^^itR (Mw/ 



(27) «Rf^5p9-7 3 1 7 3 

51 52 

Mn) *52. lcD7iii'W5=->'M^^";^— h/^t-::^ [0143] 

^.'V'Ti? U l^- : [Yfc 8 7 ] 



I 

c 




c 



[0 14 4] '&|i®{L/;^:. ^hntcmm^i^^^O-C 

M5 

[0 14 5] 
[^t8 8] 

-(-ch.-ch)- 



c 



C H. 




[0 14 6] ^hntzM^ii. m&^m^n (m 

w) *S8 9 5 0, 'tV-C'^mm (Mw/Mn) ;i)Sl. 8 



i5? 



CH> 



C H, 
I 



-fcH.-c);^ 



C 



C H, 




C 

^ \ 
O 0 



5:, ^^^:^'f-jVVi/'y-^^y (HMDS) T-miMSiLfc 
i^U=i>S^{::jg^0. 7 AmT*;?.f>3-hU 4^ 
hyi/— hJLT- 1 0 0t:T- 1 0 O^ra^'D'^— iJ' L 

[0 14 7] yy^^-^'o^T^, #c?ti;^i^^yxhM 

'feKrFa::3|r5^v;:?.x»yy^ (— ny^tffiL NA=0. 4 
5) TifeB2 4 SnmCOK r F I/— tf^l£iO>'^:5?— Vt::?^ 

m^teL/c. MV^T, 1 3 0"CT-6 

0#KPEB (g^m^-^:^) L;^::, l^S/'^ h 

i^?r0. 2 7NCD-7^hv><f=->'VT>^-'?A>'vi' HO^Ir 
(TMAH) 2f<?i?rC6 0#|fflg#lU ^P>{C«iteK 

T? 3 0#K y U/c:, M^ef:;^'' ^T'c V-^^^^-^-^y 

|ia:;?^>'l/¥Ethtt3 2inJ/cm' f^U, flfHi^fiO. 
3 0 Aim L&S-e*ofc. 

p{ ^ y ^i-^ 2 - p< 5=-^V7 iSTv >f^^i/=e y ^ i: ^ ^ ^ y 



1 AI BN^5*;l'%<D 
«Ti^inU 8 0*CT-^ii98l©i«tr*3fe^Ta^iJ-a-/c. 

y 1/— h/3-yi-=¥yi'^'n'%^->;M:5?tJ7y u— 

[0 14 8] 
(^b8 9] 




[0 14 9] nhntcpim^mt. (m : n) *J LT^J^ (Mw/Mn) *J2. 3 0T'*^^c. 

4 9:51, 2S¥1&:$}^1: (Mw) *5l 4 4 0 0, Sff M8. 



(28) 



<f§iB¥9-7 3 1 7 3 
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^'^)Vi^->'7'^i^ (HMDS) -Qms^i^tc-yv 

b±T- 1 0 O'C-C* 1 0 0#ffly ij ^-i^ L//c 

[0 15 0] -fv^-^ff^^jm.. nh^tzL\y-y7.hm 

^KTF3L^t/-^yt.7-y^^ (— 3>^f^, NA=0. 4 
5) T*?feR2 4 SnmCDK r F k— +F3^CD/'^i57— Vt'j^ 
M3teUfc:. i^V^T. M3tem®I/i^';^bJiI=l: 1 5 0"CT-6 

o#raPEB (g^m^-^) -^com. I/S^*;^h 

KSrO. 2 7NCD7^h^;^^>»l'T>^— '^Ay'N-r h*n^r 
e/K (TMAH) 7i<j#J^T'6 Of>|l:^^U -^h^'Wi^ 
T-3 0#KD >;?.L/7t„ M^te(i^''>/c^— lf^'<tS?-> 

-^CH, — C-^^pj ^CH,— 



54 

0. 2 7 5ittm L&ST'^o^t, 
M9 

^ JVm 2 - ;^ f^>'W7 :f V >5^>>l^ y ^ ^ :$? y 
>'l«3 1 , 1 — J^^f^^l^^f^^l/^y 4 : 

6<Df!|-^t:'fi^#|§{-'tfcii^ 2^;1//L®1, 4->>* 

^tfe^Ji: LTlSM'&ff o;^c« J; U^ti-S 2 - 

[0 15 1] 
Wt9 0] 



CHj 

I / 53 



c 



CH. 




C 

o o 



[0 15 2] nhmz.^m^m%. mmt cm : n) *s 

4 7:53, (Mw) *S7 420, -tU 

T4>tSC« (Mw/Mn) *52. 4 0r-*o;fe, 
ffljl 0 

mm 9 {::*JV^T|iSlU/c 2 -;<^JP7^^ l^^J]/:^ ^ 
^ D 1^- h/ 3 y - 1 , 1 - i/V ^JVzf^JVjt ^ 

ip V V- h^a^#:{r 5 sM%®K^i^i m; 7 

jgE?:, ^^■y-^5^>'l/^y'->7lf> (HMDS) T'fuMU 
fei/y 3>StR±{rj!g||i:o. 7 MmT';^li'>n- h u 
h y h_hT* 1 0 0*CT- 1 0 0#rayU ^— U 

[ 0 1 5 3 J y ^-i? cD^Tm, ^§ 1/^/;^ hM 
S:KrFa:^rS/V7.-5r«/y^ (— nV'ifM. NA=0. 4 
5) T-jfcR2 4 8niii©KrFlx— tf^O/-^^— 

m%\yf^. m^^x. myem.(Duiy'7.hm^ i 3o°ct-6 
o#^PEB imye^-^-^) i^a. 



(TMAH) yicimiXQ Ol^fmmU i^^t'^-Jc 
T-3 o#Ky >;;?.U;^c„ Il31£{::ffiv^/c^— tf31g/^^-> 

fflji^;VdjJE t h{i3 2mJ/can' T-*U, Slii^bfiO. 
3 2 5Mm L&S-e*)r37^i, 
^Jl 1 

^■^iP^) ;i/^2 -p« 5^>'l/7^v >5^;l/^ y V p< :5r^ y 
>'l/^3-^i5?i?y □'l';V';t=^r5/^^5=-^l^>'V$:4 : 

A I B N 2 ^;l/%(DiT'^An 8 0 'QXm 8 1^ 

^ =^}VT^^ y^^jVyi y 3 - ^ ^ y n-r 

[0 154] 
[<b9 1] 




(0 1 5 5J nhtltzi^m-amt. mmt (m : n) *J 
5 0:50, M^iS^a^fi (Mw) *J 1 2 0 9 0, ^ 
iyX-^mm (Mw/Mn) 9 5-e*-p;t. 

Ml 2 

mfffiM 1 1 (C*JV^TpMU/c 2 -p{ g^;VT<5^V>5^;M 

^ ^ ,j |, / 3 _ ^ ,j D-r ;i/;4-^^>fiS^ 
^ y l^- h*«^#:{c: 1 5 fifi%eDg?fl^i h U 7 

m^^. ^^^:^^)\^W=7^y (HMDS) T-BifM 

xi^^y h yp'- h±T' 1 0 o'CT- 1 0 o#rayy 

[0 15 6] yii^-^<^^7^ #t>4a;^cki^;?. MI^ 

4KrFaidp-<yv;^'r^;/y? (— 3>^f^ NA=0. 4 
5) T'jg^ft2 4 8nm£DKrFl/— if3^(D/'<:5?— ytrjl^ 

Mv^-c, nmi.oy\^v:^ vm^ 1 3 o-ct-s 

CH, CH, 



CH. 




JO o^HPEB (mmi^—^) L/^io ^©m. i/i^;^h 

->h- (TMAH) 7j<5$?8tT'6 0#|®^U i^PjCJjilfeK 

fflai^;W=^E t hfi2 SmJ/crf -e*U, S^gidtJtiO. 
3 0 Mm L&S-e*o;t, 
MIS 

BuiBMl 1 tcgB«fe(D^«:MU3gU-r, J^fciUH^ 
i557 t\,iS^'0^ayfm&. (m : n) *S5 5 : 4 5, SS^JS^ 
^» (Mw) if\ 1 52 0. ^U-C^JIMfcg (Mw/M 
n) *i2. 3 8©2-p<f^^l/T^V>5=-^l/^tS?^y l/— 
h / 2 - 1 b* n iyai5^;M ^ y i^- h^a^#: : 

[0 15 7] 

[-ft 9 2] 



C H.CHiOH 



[0 15 8] i^UTt, ?);v^T\ ±IE®ck^{rUTp 

KU/c2-^^;i/T^-7>5^;w^iS?^'y l/-h/2-t: 
KD^S/xf^^M >; I/- hi^a^#:{:: 1 5a»%® 

MDS) T-BuMLfci^'J n>^^{r]|^0. 1 nm 
X'7.}^l^a— h U h h±X' 1 0 O'CX 1 0 

0#fflyu^-^Lfe, 

[0 15 9] y>j^-i?cD^7m. f#ibtx;^cl/'>';^ hl^ 
tKrFx^^iyvTsT^'y/-^ (-n>:fe|^, NA=0. 4 
5) T:*ae«2 4 SnmtDK r F U—^'^(D^^-St—>l,zmi 

m^btc. m^^x. m^(ouiy':^hm^ i a o'cr-e 

0#raPEB (M^m^^-^) btz^ ^(Dm. Ut/T^h 
m^O. 2 7N®7'h5^5^;^T^'^-■i7i=.^^-r Hndp 



(TMAH) 7j<?iS0tT'6O#Mm^U $P>CS^J< 

4^ fflai;^.;i/:^E t h{il 2inJ/cm' T'*U. fmMtO. 
3 2 5fim L&ST**o>5:. 

#J1 4 

%<D»T'?^ilPU 8 OrT'ijS58^K{rt)/coTM^$-a: 



(30) 



|ip9-7 3 1 7 3 



57 



58 



[0 16 0] 



[^9 3] 



CH 
I 



CH, 



c 

0 o- 



CH. 



C 

o o 



[0 16 1] »C,tv;^citM^#:li> mmt (m : n) *>' 
5 1:49, fiM^i^^^fi (Mw) *i7 1 1 5, 
-Ci^flJCg (Mw/Mn) tn. S-Qh-Dtu 

mi 5 

lsr^0!l 1 4 {c^^^/^T^u/c 2 '^jv-y-^ u^^-yjv 

:J? ^"J l/-— 3 -;t=¥ y ^/ti' n-^^->;l/^ ^C'VU 

=¥1^--?<^>'l'5^*i'7lf> (HMDS) -Qm^imiytzt/^) u 
VSfejbfrj^O. 7AtmT*;z.H'>3— hU /-^yhy 
h±T- 1 0 O'CT- 1 0 OfPmzfV ^—^ Utz. 

^KTF:r.^->^:;^7'yA (—ayim. NA=0. 4 
5) Tlfe^2 4 8nm©K r F U-1f^0A^~l/lzmi 
m^Lfz. MVN-C, my&^(DUiy'7.hm^ 1 3 0°CT'6 

o#fflPEB (Mym^-i^) vtzo "torn, wt^v 

JKtO. 2 7NiD7^h7^5=->'l/T>^— "i^Az-W HD:^ 
S/K (TMAH) 7f<Jg?re6 0#Kim.®U ;^c>»3M?K 

«x^;l/:^E t h{*7. 2inJ/ctf T-*y. iN8i:*{* 
0. 2 7 5Atm L&ST'$>o;t, 
^Jl 6 

iolBM 7 ^Ti^L/c 2 5^;l/7^5rv >5^.>M ^ 



C H 



-f 



CH 




[0 16 3] 
['ffc9 4] 

C H> 



C K.S Oi- 



[0 16 4] «:^iaU i'^'D--s=^1t7>fr^)!SL//c:, 

MDS) •xm9m\^fz.V^)^^yWSLh\z^o. 1 nm 
T'7.f>=l- h U /i^^y h yi/- b±T- 1 0 O'CT' 1 0 

vvT.vm.Kr'Fm^m. na-o. 

5 5) TTifeg 1 9 3 ran® A r F V-^%a^A9-l/\zJm. 
^%hfz^ Mv^T, M3femcDkS'*;^hM?: l 3 0°CT- 

6 0#^PEB inmL^-^) \^fz. VV:^ 
hJ^5:0. 2 7N£Dxh7;^5^.'V'7>*— 'i'A/N-i' h*n 

^t/Y (TMAH) 7j<)ijgtr-6 o#ro©#u ^fjJrM 

2 0itim L&S-C*-pfe. 
^Jl 7 

J; U n§ 2 - ^ y^JV;i '^^VV 

-V/v>-\£—)VyjLj-)V Gffi^=2 3 : 7 7, a 
a¥±&:$H^a (Mw) =6480, ^mg=3. 1) : 

[0 16 5] 

[-ft: 9 5] 



c H2 — 




OH 
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(HMDS) X'mismi^fc-y\)=i 
V— h±T- 1 0 oriT? 1 0 OS>rayu y^—^ l,tc, Zf^) 
(— ny^f^, NA=0. 4 5) -(mA2AB 
n^(OVt^:^ Mgfe 1 3 OTCT-e O^KPEB 

(Mm.^-^) utz. ^<m. u-yy^hm^o. 27 

th»8 2mJ/cffl^ X$)i). mmH^O. 3 2 5/Cfin 

mi 8 

V U-hm^i!k MA^i^-^m (Mw) = 8 9 5 OJfc 

j^J—M MM.^i^'Q^^ (Mw) =515 0Jiaf:9fSc 
S=2. 8 : 
[0 16 7] 

Wt:9 6] 




OH 



V-^'^JVi^i/'^Ify (HMDS) X'mimm\^t^->V^> 
- h±T' 1 0 O^CT' 1 0 OfmzfV^—:^' L/c., 

[0 16 9] yu^-^tD^rm. #^ti;^cl/^y*^ hi» 

r Fx^i/v;^.^!^/''^ (— NA=0. 4 
5 ) Xi&M 2 4 8 nmOK r F U—'fyecD^^-^i—l/iZ^^ 40 

mt\^f^ m^^x. m^^(Dup7.hmt 1 1 o°ct'6 

i^?:0. 2 7N®7^hv^f^>'l'7>^— '>A/^-r h'D:^^ 
i^K (TMAH) ^fc?g«KT-6 0#^#U ^t>{r«feK 
T-3 0#K'; >^L/;^:, g3^{r^v^;^cIx-if5^-?^-> 

ffix;^>'l'=^JEthfi8. SmJ/crf X'S)U, M^Mt 
0. 3 2 5/zm L&ST'*^>S:, 
mi 9 



?#M^9-7 3 1 7 3 

60 

iai^^»l 1 8 t?M V t (3D IrI b/K V x y — 

a»¥±&:5h?* (Mw) =515 0&(y^^il^fjS= 2. 
8, (Cy!)j^f;J: 1 -Ti5rY>5^;l/;5;yl^>^ 

[0170] 
[^b9 7] 



CH, 




[0 17 1] ^ 3 omA%(Dm-^xmMu ^hizsm 

(HMDS) Xm$!mLfzi>V=i> 
S^K-hJ-^ffO. 7 /j,mX'7.\d:>=i—hU Ti^yhZfU 
— h±X 1 0 O'CT- 1 0 O^myV ^-t? L/c, 

[0 17 2] yj'^-^eD^Tm, '^htlt:iU-y:y^hm 
^KrF-C^iy^T.'ry^^ (-3>^m NA=0. 4 
5) T-jg^*2 4 8nmCDKrFl/— !f31£©y^i5?— 

M^u^'c, il^'^T, myt^(DUP:^hm^ 1 1 o°ct-6 
o^p^PE B (S3K^^-i?) uyt, ^-y;^h 

il^^rO. 2 7N^Dx^^^5^;^T>^-•>A>'^-t' KD^J^^ 
K ( TM A H) 7j<^?rC' 6 0 ^ f 3«7j< 

T'3 Ofpmv y7.\ytz^ Wt\z.m^^t^V—^%;^-5c-:y 

fiai^;i.4?E t hfil ImJ/cm' T'*U. «Mli:;!j{*0. 
3 5Acm L&S-C-^-pyc, 
M2 0 

?5^CcfcfJ«^tl/&^o^-®|§^ (m : n) *S5 : 5, 
^LTMg^JS^S (Mw) *J2 3 0 0 OT'^Sitta 

[0 17 3] 
[ft:9 8] 




[0 17 4] ::®ifctfi^#:(r^m##:tD2||g%flDi^ 




61 

^i. hVyx.—Ji'7.J\/^^—^AhVyU—h (TPS 

so. CF. ) tmiau ^m^immi)^ 5mM%t 

^:5J:-5C?lMxf^^l/ (EL) izmmotz, %hntziV 

t^:^yTmL^. ^^-y-^^^^i/S/'^/^i^-'^ (hmds) t? 
v~ Y±.-Q 1 0 o'CT- 1 rs-^yy ^—^ vtz, mm i . 
[0 17 5] yv^-^cD^T^ mhnrzut^7,hm 

^ATF3:.^i/^ly—vFnl^'$t^hT7-^'^ (NA= 
0. 5 5) 1 9 SnmCDA r F ]y—^^CD^^i^—^^ 

OlCfD/i^y h^I/— h±T'6 O^^PEB (M^W<-- 

JPtlVm^. MMD-3T'6 0#H]S^U hizU 

i;scii:;5:<#f,tife. iSlgS^i.ttO. 50Ann L&S 

mi l omm) 

(m : n) *J5 : 5, ^UTS»¥*S^» (Mw) AS 
14 0 0 0-C'*S^a^#'&^«L/c. 
[0 17 6] 
Wb9 9] 




[0 177] 0. 50Mm L&S (^-O-T^H- 
M2 2 

lafa^J2 0{rieS<^)#-}5S$:^U5gU/c, -fiU ;*:'fi^JT' 
fd^ 9C^(rj;»;«$n*^o^©^[^ (m : n) *S5 : 
5. ^-LTfiS^i&^S^ (Mw) *S1 8 0 0 QT-*S 

[0 17 8] 
[^hlOO] 




=11^9-7 3 17 3 



JO [0 17 9] M^{3^V^/cV7.i?-y-^XMU£DW->*;^h 
ft^jtv/c. fi|^;tlfi0. 50Mm L&S (■71'>-T 
M2 3 

<i ^iJC^fri i)m.^m)^'^'t(DmMit (m : n) *S5 : 
5, ^L/-Ca»qzi&:5h?M (Mw) *Sl 1 0 0 0T**5 

[0 18 0] 

i"^ [-fb 1 0 1 ] 




[0 18 1] mmm^^fc^^^v--fxmu(DUi7^h 
nhntz, fsmMto. so/im l&s (^-fy-r 

^{Cj;t;*$n*^-:p-t0ffifiKit (m: .n) i)^5 : 
5, -eUTSS^i^^J^* (Mw) *S8 0 0 0T-*S^ 

40 [0 18 2] 
[^10 2] 



63 




0^0 o 




(33) 



9-73173 




0^0 



JO 



(0 1 8 3j nm^m-^fz.-^:^^^^ xm.^)(Dvv7. v 

7 y jJ'^Jtv?:^ D S ^ < 
#t>tT./c fiiii:ij{±o. soAim L&s (v-fv-r 

{du }!)^^{-<i;U«$ti*^o^®S^ (m : n) : 
5, •eUTSi^j^^J^i (Mw) *59 0 0 0T-$>5* 

[0 18 4] 
[Ybl0 3] 




t B u 

0^ o o 




[0 18 7] n%\^m^^tz.'^:^^'^^xm*)(D\yi/7.v 

nhntio Wm^1^\t.O . bOfJLm L&s (^-O-T 
m2 7 

tffiB«'!l2 0{r8Bm®^mM»JjEL;'co -fiU *MT' 
it. ^IZ^Om^m^-O'i^OMmt (m : n) : 
5, -iVXm&^i^-^n (Mw) A**6 5 0 0T**5^ 

[0 18 8] 
[-fbl 0 5] 




SO 



[0 18 5] mytizm^'^tz^7.i^-^'<xmij(Du-y':^h 

W'htirc, m^MtO. dOfim L&S i^^^-T 

>H • 7>^-;^) -^tb-ofz^ 

m2 6 

Bfr3BM2 0(r8a®£7)^?S$:M';3gU;^ci, fiU ;$:'0»JT- 
fi. <;M:{ii'J*$*vd^o^©;im (m : n) : 
5, "tLmm^^m. (Mw) *J7 8 0 OT-*S^ 

[0 18 6] 
[^bl 0 4] 



[0 18 9] mmzm^^fz^:^i^v-'<xmooyui^7.h 

nhtlfzo B^:l:3lt,0. 50/im L&S (■7-r>-7 

>K • ;^) x-^-otz. 
mi 8 

<:>^{c:J; U^^tt*^-:?-?-©;^^ (m : n) t^b : 
5. -eUTSl^pi^^M (Mw) *Sl 6 0 0 0-C*S 

[0190]' 
[Ybl0 6] 



(34) 



mS¥9-7 3 17 3 




[0 19 1] S316{^-«v^fcv;^.^■y-'rXiiU®^->'^^ 
^htlfz, jSm:bltO. 6 0tim L&S (^-T^-T 



f±. (m : n) AS 5 : 

5. -eUTMS^iS^S (Mw) *Sl 2 5 0 OT**S 

[0 19 2] 
[^bl 0 7] 




[0 19 3] S316f-;BV>;^c:V7.i:7i^-^X3iU®l^5^;^h 
^f>tv;^c «¥®;^3{*0. 50/im L&S (^-rv-T 
fflJ3 0 

lolB«!!l2 0(cSaife®^&S^Uj£L/;^c„ ^iU *^JT' 



66 



?>^CJ:Ua$tl-*>o^®iam (m : n) *S5 : 
5, ^UTftgspl&t^i^Jl (Mw) Ail 8 0 0 0T-*5 

[0 194] 

[^bios] 



Y 

o 




[0 19 5] S3i6{^^vVcv;z.i7-y-'fX5t«j®i'>>*;2.h 

%h^f^ . 50/uin L&S (^-fV-T 

^J3 1 

BUia^J2 0{rsBStD^^^Si»j3SL/c -dU *^JT- 
fi, <?jS;trj;»;^Sn*^^-f-£D^^ (m : n) *S5 : 
5. *L/TSfi¥l&^^?S (Mw) *Sl 7 5 0 0T-*S 

[0 19 6] 
J-^? (fbl0 9] 



o 



[0 19 7] ^31£{::-rav^;^:v;^^^-y--rX5iU«>^^^J^ h [-ffc l l 0] 

fi?m:^Jfi0. 55Mm L&S (^-fV-T 

■glJ3 2 °° "O— tBu 

Ji. ?)CSi{'J:y«$nA^o^-(D^i^^ (m : n) *S5 : 
5, ^•L-rai5|Zi^:$J«?4 (Mw) *S9 5 0 QX-*!^^^ 

[0 19 8] ii? 




67 

[0 1 9 9] g3feW^/^v;?>^?■y--1'X5iU^DW>•7>h 
m-hti/z, Sm^i:i.O. 60/zm L&S (^f>-T 

mz 3 



C Ha 




(35) !{fii^9-7 3 1 7 3 

68 

^-Vi(^^ymL\:.m^mm. aibn (ry-rv 

•^r^^U—hV^P) ^20 ^;l'%®iT'^in 8 0 t:T' 
,^8»K{:::t3/c^Ta^$-tir>'c:, M^iO^^. n-^ 

[0 2 0 0] 

Wbi 1 1] 

CH, 
Hi — C-) 

C— OH 



[0 2 0 1] nhtltai^m^mt. mmt (m : n) *J 
7 : 3, a»¥i9:JJ~?a (Mw) ^^8 5 0 0. -eLT:»- 
Sfcg (Mw/Mn) AS2. 1 OT-*o;^c:, 

HfSe^J 3 3 >T|^L;t^ J? U 2 - ^ ^JV- 
2 _ 7 V^^^V/^ ^ y ;i'^fi^#:{:: 2 aS%tD 
^^^1 h'J73i-;i/7.;i^Ah^':7Ahy7i/-h (t 
PS so, cFa ) Sr^iflu yDt:>>^y 

^ ji'f-JVa^—T'jVT^'r—h (PGMEA) 

(HMDS) T'M^L/cS/Un>a^{-J3I/i:0. 4 
MmT-;^ h U h h±T' 1 2 0°CT' 
6 0#IS7'y'^-i5'L/;t, 

[0 2 0 2] yy^-^o^7m> n'bnrzuzy':^hm 

r Fa::^iyv85^g (N A= 0 . 5 5) IMM. 1 
9 SnmCOA r F 1f3te®/'^:5r->{Cjl^7l6U/c M 
V^T. mtm.<DU-:/:^h^^ 1 5 0°CT'6 0#raPEB 
(M^W<~:^) L/c„ -^cD^. ki^'T.h/l'IrO. 11 

(TMAH) 7j<j^-e6 0#^#U $f5{wM7j<T'3 
0^y>7.U/c, if3ev^i57->{C^i 
S 1- S f)Ta«D 1/ ->'7« h / :?r - > ^ - >(D» 4 ^ b 

;T.;1/^E t h{i2 1. SmJ/cm^ T'*y. ^^J^JJiO. 
175Atm L&S (7-0 • T>H ■ ;^'^—J5?.) T** 

CH, CHj 

C— O t B u 

II 
O 



ms 5 

mi8a^J3 4{r=a«®^^4iiygU?gL/c fiU *#JT' 

KrFoi^iy^T.'ry^'^ (NA=0. 4 5) ^rfigffiU 
lgft2 4 SnmcDK r F I^— if316X'^m^^fTo;^c„ M 

8mJ/cm'T:**U, »^*{i0. 2 7 5Mm L&S 

m3 6 

;^^;57i;;l/^2-;<5=-yl/-2-T;5^V>f=-^l/^>'V, ^ 

sff i57i7y;i^t-:/5=-;i/^y vst/p<^i7y;vM^y 

8:7: 5 CDiU^T-M^^tZftii^. l^^'l'/LCD 
1, 4-t/^^'9-l^Mt[yft, Z(D1, 4-iy';t^1^ 

>js?K{ca^ii$g^i A I EN'S: 2 o=EJV%comvma 

U 8 0''CT-fiJ8^P^{::t3;^coTa^$-t±fc, fi^cD^ 

[0 2 0 3] 
40 ['fkll2] 



CHj 




:h, — C-) — 

I ' n 



C~OH 

II 

0 



[0 2 0 4] %hmz,^m^W\^ ( 1 : m : i27 n) 0 : 2 9 : 2 1. M^i^^g (Mw) 



(36) 



9-7 3 1 7 3 
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8 0 0. "tVX-^mM (Mw/Mn) i!}^2. 2 0T'5>o 
MS 7 

ilflB^J 3 6 {wfct V ^TP^Ufc^ ^ ^ 'J 2 - ^ 

:ir^=.^L.V^)yV—V (TPS S 03 C F, ) ^fe^in 
h (PGMEA) {Cj^U/c ^f>tV7t^->*;^h?iJ8[ 

At mT-;^ tf > n - h * y h y I'- h±T' 1 2 0 *c-e 

[0 2 0 5] ■^^)^-{7(r>%T^ #C»tl>5iI/5/'7.hJ[g 
«:ArFJi^^/>?g3l^a (NA=0. 5 5) TiS^l 

9 SnmCOA r F V-^%0^;^-9-^y\Cmin%\ytz^ M 
v ^T, ki/*:^ hJl$: 1 5 0 °CT' 6 0#M P E B 

^m£f<-^^ i^tz, ^om. ui^:^hm^o. 1 1 

8 fiS%©TMAH;?K^-e 6 O^mmU $ fjt^M 
3 0 #M y >x L-fco St^SJ^^v ^;^clx— i/)^/'^^?— 
0. 1 7 O/imL&S (7-0 • T>1< • >^) T' 



70 



ms 8 

ifflB«^J3 7{Za2tfe^^^^?:^U5gL^c, -liU, *:fiS|T' 
{dU M7te^§i:L.T, ArFai#iyvM31^gW-^AT 
K r Fxi|ri/v;^5^y^'' (NA=0. 4 5) 'Sr^U 
jSE^2 4 8nm®KrFU-if3feT'®S5!83eS:ff-3;^c S 

iScfc\ *MT-®fiS35l!^<DliiBx^yl^E t httl 4. 
7(7 4iiiJ/crfT'$>y, ^®l^(ttO. 2 50Atm L&S 
(^-r > • T> H • 7.^-7.) T-a&c>;t, 
M3 9 

^ y )Vm.2 2 -7i$?'V>5^>'l^y V^t; 

^ 3 V «r 9 : 1 fDia^T-m^^jr'etii;?^ 

4 -i^*;t^-y->^{cM^ii(^J> A I BN^ 2 0^;)^ 
%®iT*^in 8 0 tJT*^ 8 ^{ClD/c^Tm^^-y: 

ffo^^c, ;^{cj:y«^ns;^j5?^y;i/^2-;><5^;i/- 

[0 2 0 6] 

[^bi 1 3] 



CHi 

-f CH.-C-)- 



CH. 



-( CH, — C 



Ha — C— OH 



C— OH 

II 

0 



[0 2 0 7] 'i%ht\fz.^m^mi^ Mm (m : n) *f 

8 8: 12. aa^pi^^* (Mw) 7 0 0, ^-L 

(Mw/Mn) *S2. 1 8T'&o;t» 

g>l4 0 

ItflB^J 3 9 V >TliM L fc^ ^ ^ y 2 - ^ f^viV— 
2 - T :5^V )]//'< ^ 3 2 

fl^i h>yya:^;t/7.>'k/h^'i'AKy7i/— h (tp 

sso. CF, ) -mm^. ?L^3i5^;i/ (EL) \zm'm 

>>y nv^fehf:!]!!)?©. 4 MmT'7f>a— h U * 
y h ifV— h_hT' 1 2 0°CT' 6 O^^yy ^—^ UAi, 
[0 2 0 8] ^y'^-^cD^m #f>ti;^iU-S/*7>h!g 
A r Fx:^i/vg3^^ (NA= 0.55) -Xrt^ 1 

9 3nm®A r F V-Tit(DA'^-'-y\zmmm^fz^ B 
V^T, m^^OUi/':^ hS^^ 1 5 0°CT-6 0#I1PE B 

(Mim^-^) L/C l/i;7.hJK$:0. 1 1 

8S»%OTMAH7jCjgjre6 0^[^^U' ^f^fcM 



0. 1 7 5itimL&S (v-fV • T>H • T.'^—T.) tr 
^ ^J4 1 

S5tB«»J4 0{;f2«c®W%ISU3eL/i. ■EU :*:«»JT- 

KrF:cari/-7;i,y-yA (NA=0. 4 5) ^^mU 
im2 4 8nm©K r F !f^te-C«!M^=&ff -p^^c, M 

i&fe\ ^mx'CDmMmM(Dmm:^^Jv^E t h{i2 5. 

OmjycdX'&i), M^MtO. 27 5;im L&S 
(^-r > • 7> H • J^'^— 7.) X'$>-z>tz, 
50 ^4 2 



71 

;>< ^ D Jl^ ^JV- 2 - 7^ V >^;l/=e y vjfctf 
B N * 2 0 "eJV/oO^SVma U 8 0 t?«9 8 ^{C^D 



CH, 




(37) ^^§1^9-73 173 

72 . 

[0209] 
Wtl 14] 




[0 2 10] nhntz^m^mt. mmt (m : n) H)^ 
7 6:24, fii^i&diH^fi (Mw) 7!)>6 400, •tL' 
T:i^«C« (Mw/Mn) *52. 4 2T'afeo^c, 
M4 3 

mam^ 2 ^Ti^L'/c^ ^? y ^'vgs 2 - ^ 
:7^-l> (TPSSO3 CF, ) ^j^ipu ?LM^5^;i' 

(EL) izmmi^tc^ mhtitcu->'7.hmm^. hmd 

h7'^-J-±T'l 2 O'CT'6 0#H^ 

[0 2 11] yv^-i^(D^7m. nhtif^uiy'7.hm 

iKrF:ji^->-^:^r-y^^ (NA=0. 4 5) •ejfeR2 
4 8nm(3DK r F U—if^(0/^iSi—yizm^^\^tz, B 
V^T, 1 5 0°CT-6 0#raPEB 

(g^m^-i?) L/;^c ^cDm. l/->';^.hJ^?:0. 2 3 
6a*%®TMAH7j<^T'6 0#K3^#lU 



CH, 




^ai:7,;l/#*E t h{d:l 2. 4mJ/cm' 
{*0. 2 50Mm L&S (7-0- T>H 

m4 4 

p< iSr ^7 ij 2 - ^ 2 - T y v 

ftii.^ l^;l//L<Dl, 4-5^7j-^-b->j^i:U7^c 
3iDl, 4-i;yjr=lf-V-lymeU^m-^m^l AIBN$: 
2 O^JlXCDm-C-miUU 8 O'CT-iKlS^dtJ/io-C 

Tii^$:ffo;^c y^{rj:»ja$ns^^^^i»;i/K2- 

30 Wfi^h^t^ 
[0 2 12] 
[ibl 1 5] 



CHa 




[0 2 13] #t,tl^ci^a^W*, /iJ?Sil; (m : xi) *J 
7 5:2 5, aa^piS^^H^* (Mw) *57 600, f-U 
T^JJfStg (Mw/Mn) *S2. 1 3T'^)-d/c, 
M4 5 

MIB««4 4 {CfcV^-ri^L^c^ 'J 2 -p< 

h (tpssoj cfj ) 5:^nL/, nm^^J^ (E 

L) {rj§ii?U/c. #c,ti;^:l^i/*;«.hj^?:, HMD ST- 



— I- U h h±-V 1 2 0*CT-6 0#|fflyu ^ 

[0 2 14] yu/^-iJ'^^m #t>n;^ci/i/*>!> hii 

'feKrFoi^S/^J^T^y/'^ (NA=0. 4 5) 
4 SnmtfDK r F l/-1f3te®7'^^->{rMS^^U;^c, 
t^T, Mm.iOUi}:^ 1 5 O'C-eS 0#fflPE B 
(m^^^-i^) L/C, ^cD^, I/i^*7.hM^0. 2 3 
6aS%CDTMAH7j<)tS[T-6 Oi^KKBU $t>{rM 
7j<-e3 0#MU>7.L/yS:. S^{3^V^/c^-W^^- 



(38) 



9-73173 
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H»3^>'WI?E t htt2 4. OmJ/crf T-*U. m&^:b 
{±0. 27 5fim L&S (^-T > • TV K • 

T Ixf 5 y V 1: 7 : 3 (DflJ^T-M^^Ctfcjii^ 

CH. 

-(-CH, — C-^ 



I 

■C- 



74 



4 —>'7S:^'\)-yim.iz.m^mmL aibn^izo^ju 

[0 2 15] 
[>fbl 1 6] 



CH, 



^ \ / 

O N O 
H 



[0 2 16] '^ht\^t^i^m^mt. (m : n) i>< 

7 1:29, MA^i^-^M (Mw) *>*8 2 0 0. 
X-W[M (Mw/Mn) *J2. 5 5-(^$>^fc. 
m4 7 

B?fia0!l4 6 {r*^v^-ciiS3L;^^:^c^?^^ U>'1^2 -p{f^;^- 
hVy:s:.-JU:XJV7i^-^J^hVyU—h (TP 

ssoa CF3 ) ^mmu mm^^jv (ed 

L^c #P>tl>tl/5/';^hj^$:, HMD ST-Ba5QaU;t 
>y h yi/— h±T' 1 2 0°CT- 6 0#^yy ly^c, 

[0 2 17] yij^-i?©^m #ibti/ciixi;xhj^ 

i:KTF:i^^t/-=77,r-y^^ (NA=0. 4 5) Tig^2 
4 8nmtDKrFU-1f3ie'0y'^^— >{;3lS?S3l&L'^c„ U 
V^T, hJSi?: l S 0°CT'6 0|^!>raPEB 

(S3tem^-i^) u;'::, "eom. ui/T^hm^o. 23 

6SM%OTMAH7iC^?rC-6 0»>|@^|giU igft»llM 

C H, 

/ I 
-^CH. — C- 



HffiJi^;V^E t h[i3 0. OmJ/cm' -C'^tJ, ^:*7 
JS? tiO. 2 7 5jLim L&S (v-r > • 7> K • X^— 

m4 8 

;^ ^ ^ 1; 2 - ^ ^^•v'l'- 2 - T iSf V Vf^^V-^ y V J^tJf 
ifeK^ ^ =1 V 5: 8 : 2 ©tJ^T'M^^tC-ftii 

l^eylz/L^l, 4—>':^^'*)->m^tlytz, Z(D 

1.4- i^Ti-^^iymm^m^mit^i a i b n 2 0 



1 CH, 



^ CH 
O- 



[02 18] 

[-fbi 1 7] 



. — c 



CHi 



o— c 



[0 2 19] f#^n/c*fi^#:{i, mui: (ro : a) U 
7 2:2 8, Itt^iS^S^* (Mw) 7 Q Q, fl/ 
T^^tScS (Mw/Mn) *S2. 3 IT-^-pJfc, 

m4 9 

(TPS so, CF, ) ^mWU ?Li|X^>'l' (EL) 



au/c^y U 3 >StR±J::i^o . 4 A mT-;^ t:">3- h 
U Ji^y h:/k-b±T- 1 2 ot:T'6 oispwyy 

[0 2 2 0] yU'^-^'CD^Tm, #bn;^cUS/7.M^ 
4:KrFa::3pi/V7.xy>'^ (NA=0. 4 5) X-^-^l 
4 8niD®K r F V-'^%(OA'^—l/\zmiM%\^tc. B 
50 U^-C, S)fe^®^i^;^MK^:l 5 0^T-6 0f$fflPEB 



(39) 



9-73 17 3 



75 

m^^-^-^) Ot^ "torn, Uiy;^hm^o. 1 1 

8 «a%CDTM AH7ic?#?^T' 6 O^fmMU IZU 

g5fl|a:^;l/:¥E t h{i2 6. ImJ/cm' T-*U, fif@li;b 
fiO. 2 7 5itim L&S (-^-T > • TVH • J:^^— 
7.) -Qh':>tu 

;< ^ y .^vK 2 - ;>< 'f^jv- J -^mf 

a-Ti^VJVm- (R) - (+) -0, &-V^^)V- 

CH, 

I — { CH. — I 



-f 



10 



CH, 



76 



y-:/5=-n^:57h>'^>'x'$:7 : 3 cDfJ^T^M^^f^ 

CCD 1 , 4 -i/-;t^-9-V)§JK{ra^^^l A I BN5: 
2 0 ^>'l'%CDST'^iII U 8 0 "CT'^ 8 Bf ra{C^D;^co T 

T^$:ff^/c ?5^{Cj:(ja^tx-5^^i?'J;i/g?2- 

2-T^V>^7V/'a-7^U>'V«- (R) - 

CO 2 2 1] 
C^l 18] 



CH. 



' ri 



0 

H.C CHi 



[0 2 2 2] #f,tl/c^a^{d:. (m : n) *S 

7 4:26. mM^i^^^m. (Mw) *S6 200. 
T^m* (Mw/Mn) ;{»^*2. 2 5T-S>o;'^c. 
#J5 1 

ISiaM 5 0 tjv ^-ci^U;^:^ i5? ^' u 2 - ^ 

2-7^v>f^yl//a:-T^">'>'ViS- (R) - (+) - 

h (TPSS03 CF, ) ^mau aK^5^>'i/ (e 

L) immi^tzo mhnfzUi/:^him&^, hmdst- so 

— t^y h h±V 1 2 0°CT' 6 OfmyV ^ 

[0 2 2 3] yj^-^®^7m. nhtirzup:^ hm 

A r Foic^iy vS^g (NA= 0 . 5 5) T'j^* 1 

V^■C. m%WDUi^:^ VM:^ 1 5 0*CT*6 O^fflPE B 

im^'^^-^) L/C. l'i^^hJ[li'&2. 3 8 

aa%<DTMAH7j<}i?^T'6 0#^i^U ^f?{rM7j< 

^Ix^^V^^'E t h 1 . 9inJ/cm^ »J . ^:?J{i 
0. 17 0AtmL&S (^-rv • 7>H ;• J?^) T- 



#J5 2 

luiH«»J5 l{3BEi«£D^f*^flU3gL;^Co ■{iU ^^^UT- 
fi, ^316^giiL/T, A r Fa:#5/vM316^S W-^AT 
KrF^L^^y-^lT.T-y^-^ (NA=0. 4 5) $:^L/< 
S^S2 4 SnmtOK r F l^— if^tT-^S^S^IS&fT^/co S 

J5:fc\ ^^ST'OMftt^^Htto^^^l^^E t httl 5. 
Omi/cd-Q;^^). ISmMt.0. 2 50/im L&S 
(^-f > • 7 > h* • J:?.'^— ;^) 
M5 3 

^ y 2 - ^ f^;!/- 2 - 7 tTv ^f'-v't^ y Vj&Z/ 
fc— ^l^t: H □ y t 4 : 6 ©il^-eS 

^^{rftjii-^ i^;v/L©i, 4-i;;3-4^-b->^ 
dOl, 4->>'7}-^-y->^{za-^ig^m, A 
I B N % 2 0 ^>'l/%®ST'^iin 8 0 'C-Qm 8 BfflStC 

v'HK 2 - ;^ ^JV- 2 - 7 ^f^^W/tf^yl/t H n 

[0 2 2 4] 
[^bl 1 9] 



(40) 



77 



4cH.-i4- ( CH.-CH-^ 

V I /m CH, ^ 



II 
O 



^m^d-i 3 1 7 3 



78 



[0 2 2 5] nh^tz^m-^mX mmt (m : n) *S 
6 6 : 4 4. aa¥i&:55-?» (Mw) *J6 2 0 0, -^L 
T:0ffcg (Mw/Mn) *J2. 0 8T-*>^/c. 
#J5 4 

vyu—h (TPSSO3 cfj ) ^mao. nm^j^i- 

JV (EL) tjifSlU^c, #P>ti;^c^->'y«.h?g?K«:, HM 

D s -Tsm^rnvtziy V n ym^i'mm o . 4 ^ m-c-;^ 

t:>n- b U *y h h±X' 1 2 0°CT- 6 O^ffl 

[0 2 2 6] -fv^-^o^jm. ^hntzu-yT^hs^ 

?:KrFa:^t/v;^7^>y/^ (NA=0. 4 5) T'ffi^:R2 
4 8nm(DK r F if31£®^'^c$r— Vtrjl^^lSL/^^:, B 

v^T. S^emt^ti':^:^ h!K'& 1 5 or-ee Oft^raPE B 
(^^^^-^) L;^c„ -tcD^ u-:^;^M^4 2. 3 8 

i%®TMAH7j<jijre6 O^^rai^^RU iSf>{-j8 



CH, 
I 



^ji^;i/^'Eth{i3 4. OmJ/ctf T-*)»J. ^i^Af* 
0. 2 7 5ittmL&S (^-T > • TV H • ^) T' 

#J5 5 

^ ^ 1; )\^ 2 - ^ 2 - 7 Vf^^V'^ y V&Z/ 
^<D 1 , 4 -i^'^^-i^->M?Stt^M^ii$^i A I BN^ 



[0 2 2 7] 
[Ybl 2 0] 



-f CH, — C A— 



C H, 



-( CH — 

i 



II 
o 



[0 2 2 8] mhntzi^m^mi^ (m : n) i)^ 

8 2: 18. SasjZj^^ij^ (Mw) *S9 3 00, ^-L 
Td^^it^ (Mw/Mn) 9 9T'*^/c. 

fflJ5 6 

laififi^JS 5{rfcv>-Cp^U;^c:^^^";>'l^2 -^f^yk- 
2 -TiS^V >5^;V/lfr^>'W;*7-/jf^- V^m-^mz 2 S 

h (TPS so. CF3 ) ^mwv. ^m.:^^JV (E 

L) \zmm\^tz, '^hintzwj7.vm^^. hmdst- 

-hU h±T-l 2 0rT-6 O^Ht'iJ^ 

[0 2 2 9] -/V^-^O^JWi. nhtitzUi^7.hm 
«:KrFJi:^->T;<.x>;//'^ (NA=0. 4 5) T-afcS2 
4 SnmcDK r F U-^^f^OAii—^lzm^^l^tz, M 
V^T, U^^T. 1 5 OTCT'6 Oi^^PE B 



aS%® TMAH7j<?iSS[T- 6 0#roS#U $ t> tClMzK 

40 mx.^)\/^^th.\tZ 1. OmJ/ctf -C-**), jiNgi;'J{± 
0. 2 7 5j£imL&S (9-f > • 7^ K • J?.) T* 

mh 7 

^ iS? i!:' y >'l^ 2 - f^^l'- 2 - 7 tSrv >5=->'H£ y V^tF 
t:'^;l/7-b-'7^'h>^>'V=S:7 : 3 cDiy-^r-fi^^tw 

ffii^k l=ejV/L0i, 4-i-';^d^f-yj§^iiL;^c, 

CLOl, 4-:>?^^-l^>j§JK{ra^ii(&^i AIBN* 
2 0^;i/%®a:T*^iPU 8 0*C-e«98^|H{r;fc)y^c-:5T 
a^^it/c a^®^i!^ n-/N^r1?->4tfel!|i^f!li:U 



(41) 
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79 

C H3 
I 



80 



[0 2 3 0] 
Wbl 2 1] 



4cH,-c4 ( CH,-Ch|— 

\ I CH, ^ I 

° iv H,cA-< 



HiC 



[0 2 3 1] %hf\.fz.im^W\X mmk. (m : n) *S 
7 1:29. aa^i^^S^a (Mw) 0 2 0 0. ^ 
L/T:5^t5C« (Mw/Mn) *Sl. 6 IT'^ofe, 
^J5 8 

ItfaB^J 5 7 ^TPMU/c^ ;5? i7 ij 2 -p< 5^;^- 

2 - ^^y'P'/ if-;i/7if 7 i7 h 2 a 

h (TPS SO, CF, ) ^mmU ^:s^^)V (E 

L) \,zmm\^t:^ %hnt:LWy:^vm^^. hmdst- 

— hU hT'k— h±T-l 2 0X:t-6 0#m:?'U'< 

[0 2 3 2] :/U^-i7(D^m #^b*^/cl^^/*;^.^JK 
^KT¥3Li^i:/-^:^7-v^^ (NA=o. 4 5) -ejgS2 

4 8nm®K r F V-^m>^'^'^-y^^mm^Ltz^ M 
V^T, m^^OU^y':^ hm^ 1 5 0°CT-6 0#raPEB 

(M^m^^-i^) ^-iDk i/S^*;^hJ^^o. 1 1 

8 a»%® TMAH7j<jijKT' 6 O^ffl^^U ^ 



CH. 



^Ji^;i/=|?E t hfi2 8. Imi/od -Qh*). Wmts 
fiO. 2 5 0itim L&S (^-T > • h* • 7.^— 
;^) X'&'otz^ 
^J5 9 

p< U^'V® 2 -p< f^^l^- 2 -Ti5?'x'>5^;l^y V^tJ* 
e-^V;t^1^i^'>^y Vt:7 : 3 CDtJ-&T'a^^{rf± 
l^;i//LC01, 4-i^^:¥1?->)§?Si:U7^io w 
© 1 , 4 -i^;t#-y->}iJ^{rS^iif&^i A I BN$: 2 
0^JV>/o(OSLt2mia\y. 8 0*C-e«98l^{3;b;^:oTa 

[0 2 3 3] 
('ftl2 2] 



-fcH.-c^ 



CH, 



-IP 



:h, — ch4 — 



HiC CH 



[0 2 3 4] %hmzi^n-^W\-^ (m : n) *s 

7 0:3 0, aa^i&^a (Mw) A^l 1 0 0 0, 
UT^J^itS (Mw/Mn) is^\. 5 9T-$)^;^c. 
^J6 0 

BuSBM 5 9 fe^v >Ti^L/;'c>< c5f 'J )\/m. 2 - ^ 

(TPS so, CF, ) ?:^iPU ?LSiJ::f^;l' (EL) 

31L;^:^yUn>a|g±(rj]^0. 4 ^mT';2>t">n-h 
U /J^^y h yi^- h±-e 1 2 0 °CT- 6 O^K^!) ^-tJ' 

[0 2 3 5] yy^-i^tD^m ^hit\>fzuvv7. vm 



=&KrFa::^i/v;2.7=->y/'^ (NA=0. 4 5) T-jgdl2 
4 8nm®K r F V—^%(DA'^~-y\Z.mm%\^fz. M 
40 \ ^T, U%W:> v^-^ l 5 O °CT- 6 O^HP E B 
m,%^^-'!7^ Vtz, ^am. ^->*7.hJK4 0. 1 1 

8 afi%£DTMAH7j<?^T- 6 ofpmmu $ h izm 

^x^;i/^E t h«2 7. BmJ/crf T'^fJ, f?®;*7 
{*0. 2 50Atm L&S • T^K • X'^— 

7.) -Qh-ofz^ 
M6 1 

iJ? ^^i^y>'He2-^5^;l'-2-7:J^V>f^yHEyv^tf 



(42) 



81 

vf— ;n;'n y K >^ ^ v % 7 : 3 ©il^r-a^^tr-ft 

m^mi^m. aibn$:2 



o=EJv%<DmrQmai^. 



-^CH, — C-^ 



CH, 

I 

C 



CH, 



3 1 7 3 



82 



[0 2 3 6] 
[-^12 3] 



CH, 



' n 



tmt. mmt (m : n) *J 



(Mw) *^*9 0 0 0, -ei/ 
8 9T-*o7^c 



[0 2 3 7] mhnt^^. 
6 8:3 2, mM??-m^m 

X-^^lM (Mw/Mn) *Sl 
g!|62 

ttfffi^^I 6 1 tr jiv >-CiiS L/c^ ^ U 2 - ^ 

2 - T^v V^^^l'/t'^^l/tTn^ H >*M-&#:{; 2 WA 

(TPS S 03 CF, ) ?:?^inU S^^n^^l' (EL) 

aL'fc->y n>afeJb{:::l^O. 4 AmT';z.t:'>n— h 
U hyi/— h±T-i 2 orx-e o#p^yy^-^' 

[0 2 3 8] :/'J^-i?iD^7m. f#'bn;^cil^:^''7>M^ 
$:Kr FJi^iyvj^vT^^yy-^ (NA=0. 4 5) -^^2 
4 8im(DKrF^— If^te^Oy-^i?— >{ri^?M^U;^Co M 
V^T, g^e^CDUi:/;^ 1 5 0t;T-6 0#raPE B 

(03^^^-^^) Lfc, "tffM.. \/i/7.Ym:^0. 1 1 
8M:%C0TMAH7j<^T'6 0#(13S#U ^PjtlM 

CH, 

-(■CH, — c4 ( CH 

^ I CH, ^ 



I" 

C— 0- 



II 
o 




^ji^>»H^E thfiso. smj/crf -e$)U> mmti 
fio. 27 5Mm L&s (^-rv • yvH • 

20 M6 3 

7^ ij h U 7 1 : 1 (D%\^xm.^?§^\Z^ 
yL^. I^^V/LCOI, 4 — >'7|-:¥-y->?t?^i: L/c, CI 
®1, 4-iy':t^-y->^{3fi^ii$&M A I EN'S: 2 
0 ^.'l/%cD:l:Ti^An L/, 8 0 r;T*«9 8 ^D;t c> TS 

so [0 2 3 9] 
[>fbl2 4] 



I— ch4 — 
r /» 



CN 



[0 2 4 0] #?>tl/c*«^f*:fi, mmt (m : n) *S 
8 0:20, a»¥lS^* (Mw) *J6 000, -fL 
TMSC* (Mw/Mn) ^^2. 3 5X$)^tz, 

me 4 

mm6 3izii\,-^xmiLtz^^^vjm2-?i^jv- 
(tpssoj CF3 ) ^mab. y^^n^^^jyiz 

[ytz-> V n >^±frjjg)? 0 . 4 At mXT. e> li^ h 
U xHy h7'l>'-h±T'l 2 O'CT'6 O^fflT'y'^-^' 



[0 2 4 1] T'U'^-iS^tD^m 
5:KrFxdrS/v;^x«y/''^ (NA=0. 4 5) Tig.R2 
4 8nin£DK r F U—'^b'e<DA:$t--lyl,zmS^^Vtz^ m 
V^-C, Mg«: 1 5 O-CT'6 OS>raPE B 

M*%cDTMAH7j<Mr-6 0#ffl»U tt^\zmk 
T'3 Oig5>K'J >7.L/;^c, 03fe{::>^v^fc^— t?'3lSy'^i57-> 

so fiari^^l/^^E t h{i3 8. 2inJ/cm" T-*U, iSm:tlfi 



83 

0. 2 7 5AnnL&S (^-T > • 7> H • T- 
^J6 5 

1, 4-i^':^^^>m^{zm^mmi. aibn^zo 



CH, 
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[0242] 
Wbl 2 5] 




[0 2 4 3] #f>tl^i^^a^#f^ mmt (m n) *S 
7 4 : 2 6, MM.^i^'&^M. (Mw) *S 1 4 0 0 0, ^ 
LT^jmS (Mw/Mn) 7 9X'$>^/c, 

me 6 

(TPSSO3 CF3 ) ^mMU i/^u^^vy>i^ 

mmi^t^ nhn;tcwy^hmm^. HMDST-iu^asffl 
u *y hyp-h±-ei 2 o'CT'6 o^M^y^-^' 
[0 2 4 4] T'U'^-i^cD^m #t5n/ck-y;?.hiK 

=S:KrFx4re^v;:?.7'y/''^ (NA=0. 4 5) -CifeR2 
4 SnmCDK r F I/— ^*31£CD/'-^i5?->{;llS?@^iebfc<. 
V^T, 1 5 0°CT'6 0#KPEB 

(Sr^em^-J?) Ut^i, ^:^7.hjgi«:2. 3 8 

M%£DTMAH7j<ji?rC- 6 0#^^U tcM* 



C H, 




^t-X^;P^Et h{i3 7. SmJ/^cm' T'^U. ^^{* 
i!? 0. 275ittmL&S (jy-Cy- T^Y • 

#J6 7 

^ ^ y 2 - ^ f^^l/- 2 - 7 y V jfctf 

7i?DU-f>^yvt 1 : lofJ^-ea-^^cffiii 

^ l^^'V/LtDl, 4-t;^;:t#-y->?§jRi:L/;^c, 
1 , 4 -S/'yj-=¥-y->j^{ra^iS$gj?i A I B N=l: 2 0 
^>'l'%cD»T'^AnU 8 0°C-e^8^(::^D;tc)T:a^ 

^^n-ofz. ?»C^{rJ:U^lSt^S>t^^y^^®2-^f=■ 
Ji? ;l'-2-7;5rvy^;l'/7^0W>5fta^#*^?>ti 

[0245] 
[^bl 2 6] 




[0 2 4 6] #ibn/c5t^a^#:{i M;5ilfcb (m : n) 
7 0:30, a»5]Zj^:^J^* (Mw) *n 0 0 0 0,^ 
l-X-WO^ (Mw/Mn) *S2. 1 0T'*ofi, 
M6 8 

1-7^^ y^}W7i^ n l/i- >^S^#;{c 2 a»%® 
^fg^'l h y 7x-;i/;z.;l/7h^'5i!^ h y 7 b .(T 
PS so, CFj ) «:j^nu vi^u^^^J^y\:.m^ 



i^y :3>'^^CJ^0. 4 Am-ej:z.l::'>n-hU 
y h^k— h±T*l 2 O'CX'6 O^K^y^-i^L/c. 

[0 2 4 7] yy^-i^cD^m #t>tt:^c^t/*;?.bfl|| 
5: A r Fai:^^^^^!^^® (NA= 0 . 5 5) T-zg^-fi 1 
9 3 ran® A r F V~^%<J^)^'^-y\::M^%\^fz. M 
V^T, S^l£m®l/i^>^ VWt 1 5 0°CT-6 O^P^PEB 

m/m.^-i') \ytz, l/^y*7.hi^^:2. 3 8 

aa%® TMAH7j^®rc e o#k^u ^ t-M^K 



(44) 



85 

i|[ai^^l/:3pE t hfil. 4niJ/cm' T'*U, mm.Mi 
0. 17 0^fmL&S (^-f^ • T>'H • T- 

^6 9 

(i, A r F3i:^^y vg^ie^gC-ftAT K r FaidpS/v;^. 
5^y/-^ (NA=0. 4 5) 4g3l^gfcL-C^U m 
ft248iim£0KrF ^^-C^iS^^ie o /c, 

fc\ ^fc0!|T-©Rgli«8S©||(il3:;^>'V¥Eth»2 1. 0 



#11^9-7 3 1 7 3 
86 

mJ/cm' T-*»;, filfife^»0. 2 5 0Atm L&S (9 

mi 0 

^ ^ /5"J 2 - ^ '^JV- 2 - T y V Vf^-^'l/^ J^mJ 

4 -i/*7^#■!^->?t^^{cfi^ii(&M a i bn^ 2 o^;v 

%tD»-C'^iinU 8 0t:-Cii!98^{r^o^r^T:fi^$-t± 



2 -T^^>5^>'V/TOt->'l^^l 
[0 24 8] 
Wbl 2 7] 



■{ CH.-CH-)— 



o 

i— CH. 

II 

0 



(0 2 4 9] nhtltci^m^m^ mmt (m : n) 
7 4 : 2 6. a»¥*S^fi (Mw) *^'8 2 0 0, ^-b 
TrS^tJCS (Mw/Mn) 8 2T'*o/c, 

^J7 1 

mim 7 0 V ^TPML'/c^ iS^i^V JVm 2-:^ ^^V- 

^^j, h (tp 

sso. CF, ) ^wisau i^i^uy^'^-^^yizmmi, 

yn^^SfehJcj^O. 4ximT';^k:'>n— hU Ti^y 

h^l/— h±t?l 2 01C1?6 0#ffl:/y^-;5'L//c 

^A r F3i:^i/V^3^g (NA=0. 5 5) X-m^l 
9 SnmOA r F U—^ye(DAi$l—yizm^^lytz. M 
V^-C, n^^cDUt^:^ h^i: 1 5 0'CT*6 O^fflPE B 
Vtzo ^Om. ]/V7.hm^2. 3 8 
«a%(DTMAH7i<^?rC-6 0#ra»U $P>{wM7jc 

T-3 o«i>ffly>;?.u;^c:. mmzm^^t^V'—^^^'^'St-y 

fflai^;i/a|;E t h{i2. 2mJ/'cm' T-*fJ, i^^fi 
0. 1 7 OiumL&s (-^-o • T>H • ;=^^—;^). x- 

^J7 2 

{i. A r Fx^S/7^3^g{r-f^;?.TK r Faidp^y?;^ 
x^yy-^ (NA=0. 4 5) =£®^gi:UT^U & 
ft2 4 SnmCOK r F V-'^^-Z-mmtft^n-^ti, 



fc\ *^»|■e©JIS*^^DHi[■X;7.;^^E t h(i2 2, 0 
mJ/cm' T-^U, M^MtO. 2 5 0Mni L&S (^ 

mi 3 

-f :5? n a - 2 - ^ 2 - 7 ^ /3 - 

:^^JVEJ^^m^m^iZii:y2^ l^;l//L<Dl, 4 

20 \Z.m^W^l ArBN^2 0^;l'%cO4T'^inU 8 

0 '(zxm 8 ^vziotz^-zm^^^fz^ a^(D^m. 

^tlS-r ^ n a - 2 - p< 2 -7^V Vf^>'l/ 

[0 2 5 1] 
[>fbl 2 8] 

0 

CH. — C— O— CH. 



40 




[0 2 5 2] #^tv/ca^#:li. mm^m. (M 
w) *Sl 8 0 0 0, -f-UTtJ^ffiCg (Mw/Mn) 
6 ST-^o/c 
SO mi 4: 



(45) 



9-73173 
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pssoj cf> ) ^miau iy^u^^-^ji^\zmm 

V h h±T' 1 2 oriT-e o^ray; ^— ^ b/=:„ 
[0 2 5 3] yu^-i^<^^m #fj*x;tl^i^;^hi^ 

%ArF3::3p5/vS3^a (NA=0. 5 5)-C1fegl 

9 3nin®A r F U— if)fe(Dy^iSr->{;:j^?g3ieUJ^c 10 

v^T. i^^v*;^ vm^ i 5 o'c-c- e o#m p e b 

(^3^^^-^) L,/^ ^(^^^ x^^j-;^ Y^i^ 2.38 

as%©TMAH7j<jgjre s oig!>ram#u ^ csteK 

T-3 Oig^My>;^Lfe, g3fetr«V^^cI/-if3ie/^d7-V 

«JZ^;i/:^Et h{i2. OmJ/cm' T-*U, l^;bt* 
0. 17 5AtmL&S (^-O-TVH-:^^— >.) T* 

#J7 5 i-^? 




0 

II 

-o-c 



"•-(-Ih-ch 




88 



fi, A r F3i4$/^S31^gf::'ft;l-CK r Foi^ri/v;^ 
=rvf^ (NA=0. 4 5) ?:^3ieil»tL/T:^U j^Sf 
ft2 4 SnmCOK r F I/— y^)te-e3l^3ie*ff o/::, mt 

*J, *0!lT-cORa*M®Sjaj::;T>>'l/^E t h{i2 8. 5 
mJ/cm' T'*U^ ^:*f*0. 2 7 5Atin L&S (7 
-f > • T > H • ;^) X'ib-Dti, 

mi 6 

thii^^k 1^>'V/L®1, 4-iy'yi-^r-9->}gj^i:L;^c 

C©!, 4-t^:t:^-y->j§?R{ra^l©g^J, AIBN§: 
2 0 U 8 0 *CT-iia 8 ^{C*>feo-C 

-C3^4^-o/c ?)cS{cj:U^^nS7v>'l^li'7.-2 



-^^;v-2 

[0 2 54] 
[^12 9] 



C H-C h4— 
I ' a 



C— OH 

II 
o 



[0 2 5 5] nhntz-im-^mt. mmt (m : n) *S 
9 5:5, mA¥i^-^S. (Mw) *S5 1 0 0, -tUT 
:$if!tS (Mw/Mn) A52. 8 4-e*>^;^c 
#J7 7 

- 2 - >^Axy ^jvimm^mz 2 afi%co^ 

^I^J, h 'J 7a:^^V7>^kA}-N— 7 A h !) 7 1/— h (TP 
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